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, , or th. test end cheOcout requirements of the tracing 

portion of the Co=r^cations and Tracking subsystem has been 
performed to eraiuate adequaoy of Piarned test, and test requirem«. 

documents. Bhphasis is placed on identifying test compl^enes, 

• -5 Ite-a that aay save tiine, aid in test^ 
duplicaticns and oraasxoaJ. I “ 

present a more ccmplete integrated test program are also noted. 
Table I s«=arises the results of this survey with more d.tail«l 
discussion included in Section 3 and Table lU. It i. planned to 
continue the survey by covering other co^nnications and tracking 
functions (oocnand a»i telemetry) in subsequent reports. 


TABLE I 

Cnr^r-v of Test Requirements Survey 


REC0:-2gIIDATlCMS 


e The S.\IL Integrated Test Flan, 

Vol. n (Ref. Q),“« 

apecificslly mcuuce -eat .-r 
verification of recimaancy 

Eanas^^-^* 

‘ . Th.e Sill a.-.d ESTl "Ortitnl Tramotag' 

tests require.T.ents e n-ar-j 

sane. 

• No "P.endesvcus Dnta Acqulsi-icn 

and CcnvergenceJLT.es- tests are 

calJ-ed cut for cr (rligau). 

• CFT (Grcvuid) testing of ?.ena2-\ou3 
Radar/Cesn: A is too detailed 


PAGE IS 
POOft QBALriv 


• Tests should be added to accccplish 
verification of rediaidancy nanagenent. 


0 Ferfcrni a cor.b^.9d SAIL/ESTL test 
to reduce testing. 

o Add"Rende2VCU3 

Convergence Tines” tests for OrT 
(flight) test. 

o Ferfcm cnly self test and system 
functional Vres tests, ^^lete 
de" silk'd cerforrnnee tes.s such as 
h:;r=r tsip=raturs and RF spectrem 

r.easurenents. 




Taels I (continued) 
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discrz?a::ct 


EECCKffiriDATIOKS 


. • Poi^r output ceasure-er.ts (cut 
of antenna) are net rade for the 
TACAM, Radar Altinetsr, M35L3, and 
S-Band transsitter sucsrsteie 
during ALT ground test. 


• Rcconsend that these neasureaents 
be talcen at the output of the entecna 
coupler system rather than at the 
black box. 


• Kany of the ALT grotind teats are too 
detailed. 


e alt ground testing should eliidsate 
detailed testing such as coding 
rejection Units, ACC slew rates, 
spectnm check, pulse width, and 
repetition rates. 


• The C— Hand beacon (OV 101 only) is 
not referenced in either the VEI or 
the HVP. 


e Update VEI and KVF as required to 
reflect use of C-Band beacon on OV 101. 


i 


i 2,0 D.TRODUCTION ’ 

The purpose of this report is to identify the planned tracking 
aysten tests to be perfomed at each najor test facility and 
detemine if these tests and locations satisfy Orbiter Vehicle End 
Item Specification (VEI) (Reference A) and the Shuttle Kaster 
Verification Plan (MVP) (Reference B) requirenents. 

Prograa requirenents th^t are to be controlled by the TASA Space 
Shuttle Program Manager (Level II) are documented within the volumes 
of JSC 077C0, Space Shuttle Program Definition and Requirements. 

Volume X of JSC 077CO defines the Space Shuttle Flight and Ground 
system requirements to be used by all NASA and contractor organizations 
involved in the design, development, production, test and operation 
of the Space Shuttle flight and ground systems. Volume X of JSC 077C0 
(Reference P) also defines the Space Shuttle MVP as the source of 
verification program requirements to which all elements of the Space 







P' 


I 
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Shuttle Progzm nst adheru. The elefimt and eeaibinvd Test BequireBiait 
Specification Doeui&^ts (TRSD) ar4 test plane are developed frca %hm 
various volussss of the MVP uid VII requireeiaits doeomsnte* Pigure 1 
pres e n ts a description of ^cuoent hlerach 7 and the release status 
of those documents used in this survsj* The documents used in this 
survey are also shown in the list of reference documents in Section 5 *0* 

3.0 DISOTSSION 

3.1 Ggieral 

To initiate the survey, two eosipariscna were made. Pixvt, the KVP 
{Id* HI), was cm^sared with the VEl specification to detomlne if 
all VEI requirem^s were being adequately verified. It was found 
that the KVP epecifl ^ test locations for each VEX tracking requir«aent. 
The second coiqiarison isade in this survey involved the tests planned 
for each major test facility. These tests were c<Hipared with each 
other and with the VET requirements to identify test duplications, 
omissions, and test document discrepancies. 


The major facilities addressed in this design note are as fellows: 

a) Avionics Development Lab (aDL) at Rockwell, Downey 

b) Shuttle Avionics Integration Lab (SAIL) at JSC 

e) Electronics System Test Lab (ESTL) at JSC 

d) SAH/ESTL at JSC 

e) In Process Tests at RodG^ell, Palmdale 

f) Approach and Landing Tests (ALT), both Ground and Flight at Edwards AFB 

g) Orbital Flight Tests, both Ground and Flight at KSC 


Thsre are fivj tracking rcquir-.aicnt paragraphs reflected In the VEI, These 
requirements are: Rendezvous Tracking, Rendezvous Data Acquisition and 

Convergence Times, Atmospheric Flight Support Tracking, Final Approach and 

page is 
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- Landing Tracking, and Orbital Tracking. Each hav« unique functional I. 

' 1 r^tiirenients associated with th^ which will be discussed in detail in 

this design note. 

Table n is an oTeinriew showing the various test locations srtiere testing 
is to be performed versus the applicable V£I funct ion a l reqairenent 
to be verified. 


Table III is a detailed listing cf the planned testa to be performed 
at each test facility; the KVP designated verification program; and 
the related VEI requirestant . Test duplications, omissions and 
eoEDents are denoted where applicable. Test plans and test requirements 
documents used In this comparison are shown in the list of reference 


documents. 

3.2 Rendezvous Tracking 

This design note section includes discussion and comments on the 
adequacy of the rendezvous tracking tests. The subcontractor test 
article and CFT-0V3 are planned for the official verification programs 
of the rendezvous tracking test requirements. Ccmments are to be found 
below and in the remarks section of Table III. 

3.2.1 PaLrdale. CY Ground Test 

In general, the FaLmiale CV Grc'^nd Tests for rendezvous tracking 
demonstrate system rates, accuracies and capabilities. The Requirement/ 
Parameter Description for the Radar Long Range Kode is listed as TED 
in Reference F. Tnis requirement should be determined to insure adequate 
testing of the P^dar Long F^.ge Kode. 


3.2.2 AIT (Ground) 

The ALT Ground test document (Reference G) references a test of the 


^ Wos diOAurr 


Ku-Eand rer.deovous tracking radar. This reference should be deleted 


aince no rendezvous radar is included on OV-101 
3.2.3 OFT (Hround) 


The KSC grcimd testing for the rendezvous radar system Is too 
detailed. Testing should be reduced to eliminate items such as 
testing black box specifications. It is recommended that detailed 
performance tests such as heater temperature and RF spectz^ measurements 
be deleted. Only self tests and system functional type tests should 
be performed. 

3.3 Rendezvous Data Acoulsitlon and Convergence Times 
The subcontractor test article is designated by the KVP for verification 
of these requirements. Major test facility testing is quite limited 
as the sail Is the only apparent test facility to perform testing of 
Rendezvous Data Acquisition and Convergence Times. 

3.3.1 OFT (Flight) 

It is ' recommended that Rendezvous Data Acquisition and Convergence 
Times testing be added to the OFT Flight test program. 

3. A Atmosrheric Flight SuoTX>rt Tracking 

The subcontractor test article is designated by the IfV? as the 
verificaticn program for Atmospheric Flight Support Tracking. 

G“?.jind bsacon functior^l verification tests (for OV 101 only) are called 
cut in Reference Fj hc'..'e*/er, there are no references to the C-Eand beacon 
in either the -/SI Specification (Reference A) or the KVP (Reference B). 

Ths and l-TJ? should be updated to reflect C-Rand beacon use during ALT. 

3.4.1 ADL 

The ADL test document (Reference K) indicates that development and trend 
testing at the TACAN operational range will include power output for 
the air-to-air r.Me. Hevrever, the air-to-air r.cde vdll not be Implemented. 
It 3 3 reccrv.cnded that nir-to-air mode tentirg not be perfomed. 
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1.L.2 SAIL 

The SAIL test doounent (Reference J) currently lists no tests; to be 

performed relating tc Aticospherlc Flight Support Tracking. It is 
reeoccnended that SAIL perform testing to verify systems operations 
of a TAG AN subsystem with other subsystems. Tests should be added 
to accomplish verification of rediindancy management. 

3.4.3 Palmdale. OV Ground Test 

The test method for the TACAN power output T/R mode is listed as 
TBD in Reference F. The C-Band Beacon functional verification tests 
are also listed as TBD. It is recommended that test methods for 
each be determined in order to insure completion of TACAN and C-Band 
beacon testing in a timely manner. 

3.4.4 ALT (Ground) 

TACAT^ sensitivity measurements should take into account the latest 

test philosophy of using antenna couplers rather than a hardline 

directly to the hardware. Sensitivity measurement specifications as 

called out in Reference C must be changed because of additional power 

losses due to the use of antenna couplers. Many of the test requirements 

listed for ALT ground testing are duplicates or more detailed than those 

for Palmdale in process testing. It is therefore recomended that 

performance checks such as memory check, range and bearing limita, and 
adjacent channel rejection he deleted. 


3.4.5 



In general the KSC gro’ind testing is too detailed. It is recommended 
that testing be limited to self tests and system functional type tests. 
3.5 Fir,-1 AmmroToh and Innoir- Trackd-'-^ 

The verification points for Final Approach and Landing Tracking are 
the SAIL and the CV-101 ALT as specified b:-' the MVP. 


ORIGINAl PAOF IB 

Of fOOB Qvl^ 
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3.5.1 SAIL 

The SAIL should utilize flight type hardware for system verification 
testing of NAVAIDS rather than evaluating KSBLS and P.A by neing math 
models since SAIL is designated as a verification point. Reference K 
should delete references specifying using i&ath models of landing aid RF 
equipment for verification of these systems. Tests should be added to 
accomplish verification of redundancy management. 

3 . 5.2 ALT (Ground) 

So:;:^ of the ground operations test requirements at Edwards are too 
detailed as called out in Reference R. For example testing parameters 
such as coding re;Jecticn limits, PSX slew rate, spectrum checks, pulse 
width, repetition rates, and interpulse spacing (of the MSBI£ DME pulses) 
is not considered necessary. Power output measurements for the RA and 
KSBLS should be made out of the antenna in order to follow the latest 
testing philosophy of using antenna couplers rather than hardllning 
direct lyjtq ..the hardware. 

3 . 5.3 OFT (Ground) 

In general the K5C test requirements are too detailed.. Tests such as DI2 
p-J.se vddth and repetition rats, spectrum, checks and .ACC slew rate checks 
should be deleted . 

3 . 6 Crrital Trncklrz 

The ESTL and 0V2 flight test are the M7P verification points for Orbital 
Tracking. 7r.e tests called cut in the test documents shcTild adequately 
satisfy the VEI requirements, 

3.6.1 rCTL 

The tr-zz req-Jrer.er.ts for EZIL uve nearly the ssme as the test requirements 
for Enll.. Therefore, a cembined SAlI/Z3rL test program is recommended. 


ORIGWADPAG^ 

OF POOR 
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3*6«2 Palmdale, 07 Croimd Test 

The Requlrements/Paraaeter Description for the oi^e-vay doppler 
tracking measurement ie TBD as listed in Reference F. This requlreoM^ 
should be specified* 

3*7 Documentation Tree 

Figure 1 shows the test plans and requirements documentation tree 
utilised for the CkT test survey* 

3*8 Tests Schedule 

Figure 2 presents a schedule of planned C&T system test periods for 
each major test location* Also shown are the major milestones which 
the MVP identifies as constraints against verification of VEX 
req[uirements* Test schedules appear to be cos^tible with major program 
milestones* Schedule information was obtained from the Orbiter Project, 
Schedule and Status Sunsoaryf 3 February 1975* 

A*o concmsioiis 

This survey reveals the tests planned and the division of testing among 
the test locations for the Tracking Subsystem* The following is 
a listing of the changes* recommended to these test plans and test 
locations* 

e Add a Requirement/Parameter Description for the Ku Band Eendezvota 

Radar Long Range Mods to elindjiate a TBD in Reference F (PaLmdale THSD). 

e Delete the testing of Ku-Eand rendezvous radar as listed in 
Reference G (ALT TESD). 

e KSC groiind testing for the Rendezvous Radar/C cmm A as listed in Reference 
N is too detailed and should he limited to self tests and system functional 


* F.o\’i:3 rei'er^nee I ,77 r i.'c'.'T.t” " n* t** tcetin? 

pertaining to the f..,. io:;vc ja Data Aanui "itirn arid Convergence Times. 


1.3-DN-C0201-002 
Page 10 


• Add the Requirencnt/Paraseter Description for the cne-way doppler 
'tracking raeasurer.ent to eliminate a TBD in Reference F (Palindale TRSD). 

• Add testing in the SAIL to accomplish verification of redundancy 
management. Tnese teste should be added to the SAIL Integrated 
Test Plan, P.aforer.ce Q. 

e Revise the Reference J SAIL test requirements to show a combined SAIL^STL 
•test program for Orbital Tracking test requirements . 

e Update the V2I (Reference A) and the MVP (Reference B) as requirea 
to reflect use of G-3and beacon on OV 101. 

e Delete the power output measurement of the TACAN air-to-air mode 
as listed in the A'"' test document Reference K. 

• Revise the Reference J SAIL test requirements doctcient to include 
testing to verify systems operations of a lACAN xinit with other 
vehicle subsystems. 

• Add a Requirement/Parameter Description for the TACAIJ power 
output T/R mode to eliminate a TBD in Reference F (Palmdale TRSD), 

• Add a Requirement/Paraneter Description for C-Band Beacon fxmcticnal 
verification to eliminate a TED in Reference F (Palmdale 'TRSD). 

• Change IIAVAID measurements listed in Reference G (ALT TP^D) to 
specify PJ power levels measured by using antenna couplers rather 
than using a hardline to the equipment. 

• Tho SAIL should use flight type harch.-^re for system verification 
testing rather th^ rath models as specified in Reference K. 

• Detailed testing such as MSBLS ri!Z pulse width and interpulse spacing, 
codin’ rejection limits, .-.fiC sic.f rates, spectrum check, pulse width, and 
ropetitien rates t. specified fn References G and R should be elimirated. 


ORIGINAD PAGE IS 
OF POOR QUALTIY 
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5.0 rcci:z::T3 

(a). Crbit'jr Vehicle ilr.i Iter. Srecificaticn for Space Shuttle Systeni, 
Part I, :2J070-C00i-U, Char.£e 5, December 2, 197u 

(B) . Shuttle llaster Vorification Plan, Vol-ta III, !'iT072-C004-3» 

Januar 7 20, 1975 Issue 

(C) . Avicnics Develcrrent Laboratorr, Ccrrunicaticns and Tracking, 

Phase I, Detailed Test ?:a.t, SD7i-SH-CiD6, Pebraar:' 3, 1975 

(D) . Sail Test F.equiresients, MDC Working Paper, 1,3-V(?^010i*^l6, 

Sspteciber 16, 19'^i 

(E) . Space Shuttle Proeraa, DAS A Task 501, Cctr.urJ.caticn3 and Tracking 

Sjster^ Ground Testing, Frcr:ran Plan, ££7-7ik-C03, June 1971 

(F) . Test Requirements Speoirication Dccumsr.t, In Process and 

Acceptance - Orbiter, MOlOl-OCOl, Rev A. Januar:-' 21, 1975 

(G) . Orbiter Approach and Landing Test Program, Test P.equireitsnts 

and Specifications Document (TRSD), SD71-3K-0175, Daesaber 13 » 
1971, Second Ccordinaticn Draft 

(H) . Orbiter Approach and Landing Test F.eq’airemer.ts , JSC-03913 » 

August 1, i971. Baseline 

(I) , Shuttle Orbital Flight Test Requirements, Draft, JSC-^8576, 

January 15, 19’’ 5 

(J) . 3.AIL Requirements Document, M)C Working Paper, 1,3-WP*^0102- 

022, October 29, 1971 

(K) . F.ecuirom.er.t/Definiti''n Dcc*.rr.er.t, Book 12, SubsTSten Ground Test 

(SAIL) 5D72-iH-0112-^C, Vcl. 12-20, F.cckft'ell International, 
January 21, 1971 

(L) . sail Test Requirements, TF.W letter 73: '"150;!r-/ 2, Doveaber 2, 


). A'.'ic.’’J.S3 Development Lab, Deneral Test Plan, o-<'^3“b*i-02?3, 

no date, final 

). Lav.ch Crerntiors, Orbiter Trackin? System, Test and Checkout 
F.equiremencs , r'.DC, Devember 1, 1?7^, Rev. A, prelimiiniry 

). Checkout Flan, 7r'-it:r and Combined Pier nets Gro-nd 'Dperatiens 
5j'’3-^---OOi2, :'ay 7, 1?'’.. 
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(p), Sp.'iC's? whvit^’le Flight and arcur.J Systcin Spjci^lcat. Lon« JwC 07/00 
Vol X, Htv A, chixn^e 20 


(q). Sail Intcgratpd Teat Plan Vol IIj, SD-7i*“SH-C2l5“2» i^acenber 20» 
1974 (r.cugh Draft) 

(R). EAFP-AIT, La’-uich CperaMcrs, Orbiter Tracr^ing Syston, Test and 
Checkout P.gq’oiro.T.ents, K3C, December 12, 1975 f Freliminary 


(S). 
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Checkout Hequireoents, K5C, September 25, 
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TABLE III 

TEST ?£:uiEz:E:r: si^.:-iart 



Subcontractor Test Article 
CFT-CV3 ■ 


Verify- abilitj of Rendezvous Radar to 
detect, acquire and aut csat i cally track 
passive or cooperative targets as specified 
for the purpose of deterndning range, range 
rate, angle and ar^le rate relative to the 
target. 

(Reference K) 


No docjnentati‘-n available 


ack. .Verif 


0HIGZ^/4^; PAcp ro 






TABLE III (CCiT'C) 

TEST KzrJiHE:-E:rr sliiurt 
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VEI FAEA.-::0. 


3.3. 5.2.2 


he;uihi:2:;t su::uhy 


Rendezvotis Tracking 


FaL-tdale, CV Grouni Test (Ccntlnued 


Radar Manual I'cde 


IHIFICATIOK FRXPXM 


, Subcontractor Test Article 
. 0FT-0V3 ■ 


HEIiAFiCS 


Radar Auto Mode 
e Auto Mode 
• '.Vide Width Scan 

Radar Passive Mode 
e Radar Range Uapability 
e Range Accuracy 
e Range Rate Capability 
e Range r.-‘te Accuracy 
e Ar.gle ■:^cability 
e Angle Accuracy 
e Angle Rate Capability 
e ATigle Rate Accuracy 

Co-op Mode 
e Range 

e Range Accuracy 
e Range Rate 
e ■ Rar.ge Rate Accuracy 
e Angle 

e Angle Accuracy 
e Angle Rate 
e Angle Rate Acchiracy 

Radar Long Range Mode 
(Reference F ) 

AL? (Grcund) 

Ku-?and Radar/Ccm Rendezvous Trackirig 

Verification 

(Reference G ) 

ALT (Flirht ) 

Mo tests indicated. 

(Reference H) 


Delete reference to Ku-Band 
Rendezvous Tracking. Ho 
Rendezvous Radar on OV-101. 


Ko Rendezvous Radar On OV- 
101 . 


ORIGINAL PAGE IS 
OK POOR QUAUTXI 
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TABLE III (C0:JT'D) 

TEST HZ:n?S3iT a^-Z-IARI 


vsi ?A?j^.' i:o. 


3.3. 5. 2.2. 7.1 


T a7-IA?.Y 


nendeavcTis Tracking 


T5SEV!-**y*H; 


OFT (Ground) 

1. Rer.deavcus P.adar/CcEm A (CPF) 

a) Self Test 

b) Target track test 

9 Co-cp range & range rate check 

• Co-op angle & angle rate check 

• Co-op ready, search detect and 
tracking flag check 

• Co-op antenna scan check 

• Non co-op range & angle check 

• Co-op threshold 

c) Functional path delta 

• Slew test 

• Antenna display 

• Distance scale check 

• Angle scale check 

• ConoR. A data check 

• Jettison circuit check 

• Heater tenp, ceasurenent 
9 Standby rnde check 

9 Range gate designate 

d) Perfornance checks 

• Range lirrdts co-op 

• Range Units passive 

• Range rate lirdt check 

• Pitch & roll angle coverage 

• Antenr^ drift rate 

• Transponder check 

e) HE checks 

o Tranerit power 
9 Mini-CTin discemable sigral 
o Pulse width, shape and rep rate 
checks 

o Tncnenit frequency Cc speotrun 
check 

9 Receiver AuC check 


l?I? VZRUICATICII PRCGHAI-I 


Subcontractor Test Article 
CFT-C73 ■ 


REI-'AEKS 


KSC ground testing is too 
detailed. 

Testing should be reduced 
to elir.irtate itenis such as 
testing black box 
specifications . 


ORIGINAL PAGE IS 
OP POOR QUAUTY 











-.x 3 l: III (i 
TEST REQULRZ:-: 


7EI . !'0. 1 ?.Z;jI?Z!Z!IT S 


3 . 3 . 5 . 2 . 2 . 7.1 


Rendesvcus Tracking 


■nr? VEH2^ICA7ICM PRXRAII 


1. Subcontract or Test Article 

2. CFT-CV3 ' 


REy^”iCS 


OFT (Gro’ini) (Continued) 

2. Conra S 

a) Self Test 

b) Target track test 

• lock on, angle check & Tr 
t Auto search tc detect chec 
t }'!anual antenna search & d 

check 

t Threshold 

c) Fimction path delta 

• Anterj.a deploy 

• Slew test 

• Ccinm B aata check 

• Jettison circuit check 


Add angle accurac 7 test 
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TABiE III (cc:rr»D) 

:i5T i2;UL"i:srr siiiiap.y 


VEI PAHA. !I0. 


3 . 3 . 5 . 2 . 2 . 7 . 1.1 


Rendtjzvcus Data 
Ac>^ui5ition and 

wi./ *.wO. 


!-nr? VElIrICATICN FHXP.A2' 


Subcontractor Test Article 


lyrics 


Ko tests indicated 
Ref erences C-U-1 ) 


Verify ability to acquire/reacquire a 
rendezvous target \'ia radar within the time 
limits specified. 

( Reference K ) 

ESTL 

No tests indicated 
(Reference £) 

SAH/ZSTL 

No docTir.entaticn available 
Palmdale, 07 Ground Test 


No tests indicated 
Reference F 


No tests indicated 
Reference G 



Include Acquisition & 
Ccnverpcnce Time testing as 
perforr.ed in SAIL. 
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TAPt£ ITT (CCMT’T) 

TEST ri:;uiii£:z:rr 


VZI PAHA. !:0. 


MVP VZRIFICATIOM PROGRAM 

3.3.5. 2. 2. 7.1.1 

Rendezvous Data 
Acquisition and 

Subcontractor Test Article 

TZST L:GA':IC:!/T£37 

PZi'IAFiCS 

OFT (Flight) 

No test indicated. 

(Reference I) 

• 4 

0 

Add F.endezvous Data 
Acquisition and Convergence 
Tines testing to OFT flight 
test progran. This test 
could be part of the 
rendezvous radar general 
perfomance test. 


ORIGINAL PAGE IS 
OF POOR QUAUIY 
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VEI PAP-;. KO. 


3.3. 5. 2. 2. 7.2.1 


TABLE ITT (CONT’T) 

TEST ?i:.:;jiF£i-3rr scciary 


T SnilAHY 


7? VETIFICATIOM PP.XHAM 


Subcontractor Test Article 


•ms 


TACATI 


1 , Initial testing of the TACATI subsystem will 

verify the accuracy, validity, and drift 
trends of all fi-uictional outputs with the 
use of ground station simulators, special 
test equipment, and general laboratory test 
equipment. Development and trend testing of 
the operational range will include power 
output of transmit/receive (T/R) and air-to- 
air (a/a) modes, and receiver sensitivity. 
Other parameters to be verified, and trends 
developed are: bearing accuracy, distance 

accuracy, selectivity and select time, 
response speed (distance and bearing), 
tracking rate, and memory capability. 

Digital outyjt compatibility with special 
MDM input/output circuitry will also be 
developed. 

(Reference M) 

2. Serial Digital 

• Distance and Hearing Data Cnatpat 
Verify the T/P. TACAN transmits to the 
ITDM, 32 bit ten:iry serial di?rital words 
which shall contain distance and bearing 
Ir^crmaticn, derived from the STE. This 
data output '..'ill be correlated with ths 
sc f tv, -are. 

• Serial Digital Data Channel 

• Signal Charactcrirtijs 


A/A mode will not be 
implemented. 


ORIGINAL PAGE IS 
OF Poor qualtiy 










'''I 





Atnospheric Flight 
Support Tracking 


T VS?.IFICA7IC:i FHXP.AiM 


Subcontractor Teat Article 






3. Transrdasicn Method 

• Data Cede 
^ Data Rate 
« Clock 

• Word Sync 

• Word Size and Fonsat 

4* Analog Slgr^s 

• Beacon Identify Tone 

5. Input /Ojt pit Singala 

• Blinking Pulse 
9 Radio Frequency 
Reference C ' 


No tests indicated. 
Reference J) 


No tests indicated. 
(Reference S ) 

sahVrstl 


RciaRKS 



Should perfem a test 
utilizing a TACAJJ unit to 
verify systeni operations 
including redundancy 
' r.^nagenent. 


No document aticn available. 
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TAB:.E III (COi.T'D) 


TZ3T REiUT'iizrrr su:-:-iary 
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VEI PARA. NO. 


^^/P VZRIFICATICN FROGRAli 

3.3. 5.2. 2. 7.2.1 

Atno spheric Flight 
Support Tracking 

Subcontractor Test Article - 


' •’’Tr ,*• / '"T 


REIUFJCS 


Palr.-iale. CV Grour.d Test 

TACA!I Ftinctional Verification 

TACAIl Activation St rtaraup Test 

TAG All 1, 2, 3 rovrer On 

TACAN Verification 
TACAN 1, 2, 3 Tests 
o P.anga 
o Bearing 

Operational Ranee' 

TACAN 1, 2, 3 Har^e & Range Flag 

Operational Bearing 

TACAN 1, 2) 3 Bearing £: Bearing Flag 

Accuracy, 15 Hz Digital Bearing 
TACAII 1, 2, 3 

Distance Tracking Rate Verif 
TACA*! 1, 2, 3 

Bearing Tracking Pate Verif 
TACAN 1, 2, 3 

Response Speed Verification 

TACAN 1, 2, 3 C!2 Mode & Bearing Mode 

TACA:.’ X-Y Mode Select Test 
iACf\i> i-i 2, 3 


Crai'.nel Select Tir: 




TACAN 1, 2, 3 (Auto Mode) 

Receive Only I'cie Test 

TACA.N 1, 2, 3 ‘No PP output. 

TACAN r.enory Verif. 

TACAN 1, 2, 3 Distance Hanory 
& Bearing Mer.ory 

TACAui Transndttcr Frequency 
Fro-. 1. 2, 3 X i Y !:oie Verif 


ORIGINAL PAGE IS 
OE POOR QUALITY 
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TABI" III (CONT'B) 

TiiT Er;ui?£:srr su::v\ry 


VEI PAH 



3.3. 5. 2. 2. 7. 


I 3'j::uhy 


Atmospheric Flight 
support 'iracr:iag 




M\7 VZHIFICATIOII FP.CGHAK 


Subcontractor Test Article 


Palrdnle . OV Grcuni Test (Continued 


Blarlcin;; Test 
TACAJJ 1, 2, 3 

Antenna Switching 

Auto node with no signal input 
TACAli 1, 2, 3 Ant switching rate 
Manual Mode - Verif RF signal from 
selected antenna 

TACAII power output, T/R node 
TACAI^ 1, 2, 3 

C-Band Beacon 

Functional Verification 
Reference F 


ALT (Ground) 

1. TACAI'I 

a) Self ^est 

• b) Functional path delta 

4» Channel select X and Y node 

• Threshold 

• Receive cnlv r.cde 
a Antenna s*.dtching 
Cl Blank ir.g Test 

« Fewer reasurenent 

c) Performance Check 
9 Menor;,' Check 

9 Range lirits 
a Bearing limits 
c Adjacent charuiel rejection 
a [h.T V i : tr- eking 
9 Ground station check 

d) Rr Checks 

o Ilinimum niccemablci sirnal 
« Trarcnit frseuenev ■2e srectrun 
check 

o Tranc.edt r^lse vridth 2c rep rate 


The test method for TAG AN 
power output, T’/R node is 
T3D. See para. 3,A.3 of 
this report. 

C-Earkl Eeacen Functicnal 
Verification tests need to 
be determined (use tests 
suggested by FRC/F-AFB). 

Many of these test require- 
ments are duplicates or 
more detailed than those fo 
Palmdale. It is recesaende 
that performance checks such 
as nenory check, range and 
bearing limits, and adjacent 
channel rejection be deleted 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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table III (corrr'D) 

TE5T ?i:;LrL=i:-z:.T £u:-:-ury 


v-i paha« ro, 
3.3.5.2.2.7.2.1 


5T"-'*:5V 

Atr.c spheric Flight 
Support Tracking 

“T" 1 i ■■ 


All (Ground (Ccnoinue d) 

2* C-Band Beacon 

a) Interrcgaticn Test 

• Ceding rejecticn lijnits 
0 Antenna svitchir^ test 

• Sensitivity 

• Center frequency & bandwidth 

b) Reply r.eas’or events 

0 Transnit frequency 

• Power cut 

c) FPS 16 test 
(P.gference P.) 

3, TACAN Functional Verification 

a. TACAI'I Activation ^ '.t’arsup Test 
TACAJ* 1, 2 ii 3 Pov'er On 

b. TACAL Verification 

TACAN 1, 2 3 Test, Range !c 

Bearing Range 

c. Operational Range 
TACAN 1, 2, & 3 P^.ge & 

Range Flag 

d. Operational Bearing 

TACAl- 1, 2 5c 3 Bearing & Bearing 
Flag 

• e. Accuracy 15 Ha Digital bearing 
TACAN 1, 2 5c 3 Bearing 

f. Distance Tracking Hate verif, 
TACAI'I 1, 2 4 3 

g. H‘--ring Tracking Hate Verif 
TACAN 1, 2 5c 3 

h. F-eoponse Speei Verif. 

TACAN 1, 2 5c 3 DI3 Lode 5c Bearing 


i. TACAN X-Y Lcde 
TACAN 1, 2 i 3 
Channel Sel'ct 


cC. M ^ ..0^0 

k. Receive Cnlv Lcd» Test 
TACAN 1, 2 * 3 

l. TACAN Ler.or’.' Verif. 

TACAN 1, 2 i 3 Diatance & Bearing 


irrp VEcoFiCATic:; FROCRi 


Subcontractor Test Article 


RZ’-Cu5KS 


Power output reasuresients 
(out of antenna) should be 
perfonned for the TACAN. 
See para* 3 <4.4 of this 
report. 


Suggest deleting T mode 
testing if Y node is not 
used for Edwards testing. 




1 
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TAPLS III (CC!!T’D) 

TZ3T ?£:;UiRE:z:rr slii-iary 


VEI PARA. i:0. 

■SbBSSSoSf^lSwMn^^^^l 

M^n> VIRIFICATIO!! PRCGHAI-'. 

3. 3. 5.2. 2.7.2. 1 

Atr.ospheric Flight 
Support Tracking 

Subcontractor Test Article 


TEST loca:ic::/t?;3T 


ALT (Groxm-j) (Ccntinund) 


m. TACAII Transndtter Freq. 

TACAM 1, 2 & 3 X & Y Mode Verif . 

n. Blankir.g Test 
TACAiN 1, 2 & 3 

o. Antenna Switching 

• ATXto Mode 

TACAII 1, 2 & 3 Antenna Svritching 
Rate 

# Manual Mode 

L» C-Eand Beacon (OV 101 only) Functional 
Verification 
(Reference G) 


ALT (Flight) 


TACAN ■ 

Cb^ecti\'es: 

1. Verify TACAII range. and beardne' 
accuracy rerforrance. 

2« ’.'arify adequacy of display * 
nanual approaches. 

(Reference H) 

CFT (Ground) 

1. TACAII (at OFF) 

a) Self Test 

b) F’onctionpi pith delta 

• Channel select X a Y node 
e Thrc.-r.cld 

r.ocjove only node 
9 Antenna s-.rit chins: 

• Bla.u'.ir.g test 

• Pc./er noasuranent 
o) rcrforranoe chcc!< 

• Monor'/’ check 
c* Fir. 33 liriio 

• Bearing lindts 


RFIiARKS 


CFT Grciond tests appear too 
detailed. See paragraphs 

3.1.5. 


ORIGINAL PAGE IS 
OP POOR QUALTIY 
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TASIJ: III (CC.T'D) 

rr:T^ 

« M ^ I 1 W V- • «/\ 4*1 


Atr.cspheric Pl:<.pht 
3'-cport Tracking 



Subcontractor Test Article 


• D^-T^nlc Tracking 

• Gro^md stati-n check 
d) RF checks 

• Mininua discemable signal 

• Transnit frequsncj & spectrun check 

• Transnit pulse vddth L rep rate 
2. TACAIJ (at PAD) 

a) Self test 

b) Functicnal path delta 

• TACAII beacon check 

• Channel select 

• Threshold 

• Receive cnlr cede 

• BlarJ<ing test 

• Pever ceasurenent 

OFT (Flight) 

High Altitude TACAII Perfcmance 
Objectives; 

Verify the acquisition constraints and TACAI.’ 
perrornance ai’tor the Crbiter zzcLt% 
blackout. Dsternine L-£and blackout 
constraints, 

(Reference I) 


ORlGWALrAGEB 

OF POOR QUALITY 
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TABLE III (COhT'D) 

• 


7EI PARA. KO. 


Final Approach and 
Landing Tracking 


■ICATICN FHXRA;-! 


2. cy-101 ■ 



• Verify tiding, v.-avefcm, and voltage 
anplitude of liT!' 

§ Verify/ analog altitude frcn F_A 

• Verify analog and digital altitude 
outputs identical within allowable 
tolerance. 

• Perfom bit comparison test of digital 
altitude data outputs (frca RA, frcn MiM) 

• Detemine RA altitude accuracy using 
fixed progran pilss delays correspondir^g 
to altitude between 0-25C0 ft. 

• Verify that RA will maintain reliable 
track at altitude rate cf -4-/-20CO ft/sec 

• Determine th-e degradation of 5FR resultin; 
from the in;1ection of TBD specified 
magnitudes of noise at specific points. 

(Pwefcrence C) 


Verify ability to obtain p9sition 
information relative to the runway during 
approach and landing to support autoland 
with range, coverage and accuracy specified 
in VRI table 3.3. 5. 2. 2. 7. 2. Evaluate 
using rath models of the landing aid RF 
eauirment 
(Hoference K) 


Should verify system by 
utilizing KAVAID hardv^e 
(;'SELS & ?-A) rather than 
using math models. 


No tests indicated. 
SAIT/FTTL 

No deevn cut at ion availabl? 


lolI^AL PAGE IS 
OP POOR quality 
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TEST RZCITEEZT.T SU:'T-!ARY 


7SI FAa.\. ::o. 


?.k:u3.z:-e::t s*. 


i-fwT raiFiCATio:; fhcgha:'! 


3 . 3 . 5 . 7. 2 . 7.2.2 


Fir.a.1 Atprcach and 
InTidirg Tracking 


SAIL 



Palrvlale. OV Ground Test 



1. Radar AltLr.eter Ftacticnal Verification 

Activation 

Radar ALT No. 1, 2-on 
Radar ALT No. 1, 2-Flag 

Altimeter Verification 

Radar ALT. No. 1, 2-Test (Stimuli 
on) 

Radar ALT. No. 1, 2 Altitude 
Radar ALT. No. 1, 2 Operating Freq. 
Radar ALT. No. 1, 2 Power Output 
Radar ALT. No. 1, 2 Pulse Width 
Radar ALT. No. 1, 2 Ssnsitivitv 
Radar ALT. System delay (each 
system) 

Radar ALT. No. 1, 2 Range 
ALT. No. 1, 2 FRF 

ALT. No. 1, 2 Altitude Above Floor 

2. KS3LS Functional Verification 
MSBLS Activation 

MS3LS 1, 2, 3 Power 


MSBLS Self Test 
MSBLS 1, 2, 3: 


• Asi: 

• Far.; 
o Lie' 

• Ar.i: 
r F.sn, 

• Elc 



vaticn 



Elevation 

}:S?L3 


Guidance Test 

1, 2, 3 Elcv Flag & Gutrut 


papa. ::o. 


3.3. 5.2.2. 7.2. 2 


IBBBS8SHBB 



PalEdale, 07 Grcujid Test (Continued 


Azlauth Guidance Test 

KSBLS 1, 2, 3, kz Flag & Output 

P^ge Inforsation (ri-3) test 

KSEI5 1, 2, 3 Range Flag & Output 

MSBLS 1,2,3 RCVR/:C-ITH Channel Verif 

?.CW Channels 1 thorough 10 
2MTR center fraqusncj (DME) 

Adjacent Channel Rejection 
MSBLS 1, 2, 3 

Digital Interface-MSBLS Ij 2, ,3 
Parity 
Velocity 


DME Pulse Parameter Test-MSBLS 1> 2, 3 
Pulse width 
Interpalse spacing 

MSBLS PF ?c-rer O-atpat-DIE 
MSBLS 1, a i 3 
(Reference F) 

ALT (Grciuid) 

1. MSBIS 

a) Self test 

b) Functional path delta 
o Channel select 

* Threshold 

• ri-S pcvfer 

c) Perromancs check 
3 Elevation ILviits 
® Aaimith Units 

• « r.-.r.-e linits 

« Ceding rejection lird.ts'*^' 

C Anrle rate lindts’'- 


IFICATION PROGRAM 


.. SAIL 
:. OY-lOl 


REI-IAPiCS 



ALT Ground tests appear too 
detailed. Tests such as 
coding rejection lindts, 

AGC slev rate, spectrum 
checks, pulse vridth, and 
rep rates need not be tested 
for ALT. Consideration 
should be made for tests of 
a self test nature only; 
especially for turnaround 
testirr. 


Planned to be deleted 






' 
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VEI PArJi. 


3.3. 5. 2. 2. 7.2.2 




FL-ial Approach and 
Lar.dir .2 Tracking 


^ri? VEP.IFICATIG:; prxra:-i 


1. sail 

2 . OV -101 ■ 


REI-IARKS 


ALT (Gro^.y.d) (Ccr.tlnued) 
d) R? checks 

• ^LLniJru^ iiscemible signal 

• HIE pulse vridth & rep rate 

e EI-S frequency & spectnan check 

• AGC slew rate check* 

2. Radar Altimeter 

a) Self Test 

b) Altitude above ground 

c) Fvinctional path delta 

• Threshold 

• Power 

d) Perfcrrance check 

• Altitude liiuits 
e Systen delay 

e) RF checks 

»■ Kinirsrz discemable signal 

• Transrdt pulse width <i rep rate 

• Transnit frequency <i spectrun check 
(Reference R) 

3. P~adar Altineter Functional Verif. 

a. Activation 

FA 1, 2 - cn 4 flag 

b , Alt it ud 0 V . rif . 

RA 1, 2 - Test &l alt. 

?A 1, 2 - Alt, above floor 

4 * " C. T*.-- ..J. • . - ••-—d 

• « ,W. . — . Aim* • 

I.33LS 1, 2^3- power on 
b. :i':i5 Self test 

ilSELS 1, 2 i 3 - Test, azinuth flag, 
range flag ■Sc elevation flag 

c. Elevazicn Guidance Test 

I!53LS 1, 2, 3^- Output ^ Elev flag 

d. /vtinuth uuaaance Test 

::S11S 1, 2 1 3 - Oatr:t & azi-oth 
nag 


Pcvrer output neasurenents 
(out of antenna) should be 
niade for the Radar Altdseter. 
See para. 3.5.2 of this paper 


Fc’..*er output neasurenents 
(out cf antenna) should be 
made for the IIS3LS. See para 
3.5.2 cf this paper. 



ORIGINAi; PAGE IS 
OF POOR QUALITY 








OT VEHIFICATICr; ??.XFA*M 


1 r: -5 ^ 5 Approach and 

i.andir.g Tracking 

I 


^ •'A i * * 



EZMAHaS 


ALT (Grourd) (Ccntir.ned) 

e. Range info (DIE) test 

KSBLo 1, 2 3 - Out cut & range flag 

f. KSBLS 1, 2 & 3 RC';'H/X>!TR 
Channel r^rif. 

HCVR charnels 1 through 10 
XI'TR center frequency (E:'3) 

g. yS3I£ 1, 2 & 3 Ar.ccnna isolation 

h. MSBLS 1, 2 & 3 - AGC dynanic range 

i. MS3I£ 1, 2 2t 3 Digital interface 

• parity 

• validity 

j. hEBLS 1, 2 & 3 DME Pulse parameter test 
^ Pulse width 

• Interp-ilse spacing 
(Reference G) 


These tests (g through J) 
are too detailed for groxmd 
operations testing. See 
para. 3.5.2 of this paper. 


1. I-SIiS Performance 
OBJSCTr/E: 

Verify the performance of the Microwave 
Seaming Beam Landing System during the 
final approach and landing chase. The 
capability to provide discla;* data require 
for manual instrjnent landing and the ' 
capability for auto land through rollout 
shall be verified. 

2, Radar Altimeter Performance 
OBJECTIVE: 

Verify the altitude capabiVty and 
acc-rracy of the radar altimeter. 

(Reference H) 



poor QUAIJ^ 




1. MSBL3 (at CPF) 

a) Self test 

b) Fiincticnal path delta 

• Charjiel select 

• Threshold 

• ns po*./er 

c) Perfonaance check 

• Elevation liaiita 

• Azimuth limits 
f Range limits 

t Coding rejection limits 
f Range rate limits 
0 Ar^le rate limits 

d) RF checks 

• Minimum discerrJ.bie signal 

• El'S pulse width & rep rate 

• KS frequency & spectrum check 
f AGC slew rate rheck 

2. ^!SBLS (at PAD) 

a) Self test 

b) Functicr^l path delta 

• Channel select 

• ns power 

• rnreshoid 

3. Radar Altimeter (at CPF) 

a) Self test 

b) Altitude above .srcund 

c) Functicnal path delta 
e Threshold 

« Pcver 

d) Perfcrmance check 
o .Altitude li-its 

System delay 

e) FJ chec!:s 

o rjLninrmi di'ceni'blc cigr.il 
o Arar.crit r-ilsa vidth '1 rc-p rate 

• Transmit, frequency iz spectrum 


>P/P \*E?.IFICATICM PROGRAM 


1. SAIL 

2. OV-lOl 


R3o\RKS 


KSC ground testing is too 
detailed. Tests such as 
D}-® pulse width and rep rate, 
spectirum checks and AGC slew 
rate should be deleted. 
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TAHZ m (CC?1T»D) 

TZ3T 5u:-2aRY 






^ 1 c ^ n «7 ^ 


vrr? ^;z?.iFiCATio!i frcgra:-i 


1 . 

2. CFT-0V2 




^ « A«V ' • . 


No tests ir.dicated. 
f He? erence s C & H) 


1. Verify ability to provide coherent 
tumaro^ir.d cf the 3-rar.d carrier to perait 
trackir.3 by STDII, TDR3 and AF3CF and to 
extract "ons-WiT doppler fron STH*!, TDHS or 
AFSCF S-5and slrnals. Accuracy and 
stability shall be specified. 

(Reference K-) 

2. Verify orbit er STC:i tracking provisions 
are provided in accordance 'witn the SiDN 
lirVr. Conduct laboratory test of O'?:? 

STDN tracking previsions to establish 
ccr.pliance vrith perf orrar.ee rc-quircrents. 

3. Verify ability to support STDII- Direct, 
trad-ring by turra,round of carrier phase to 
porrit ran"? rate de^srrination by STEIJ 
ground stations 

Ve’^ifv using sir-ulate-i STil- tracking xinK. 

\ • Vorlf V orbit er ?.bility to supoort 
AJC3? tr-s.c--:ing by turr.arcund of carrier | 
rh.ase tc p-rrit rs.n-r! rate detsrrinaticn 
b" a he gr.r-rd s '.icier.?. 

Verif" usir.g cLnulatca STDII tracking lirkn . 


.Via..." ./I si C..— < -.i — 

(cn-:c.-.rd) are prodded in accordmee with 
the AFD-F lirDc. 

Conduct li’-o: atcep.* tests cf C'-T AJ3CF 




h» ” " * ' r~r.*.r'^ r ;u*rcc;cnts. 


OWGINAIi page B 

OF POOH 
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VAHii: III (co?;t'd) 

TI3T "i:vJi5i:r:.T sriiy.RY 



:.w. 

irr? ^aP.^iCATic;.' prcgpxm 



1. ESTL 

3. 3. 5. 2.2. 7. 3 

Crbital Tracking 

2. 0FT-0V2 

i —~v<f -..i-.l/ 

P£i-lA?dvS 

FSTL 

These test requirecents are 
nearly the sar.e as the 


1. Verify STDI< tracking pro visions are 
provided in accordance with STDIi lirlc, 

2. Verify TfP.S tracking prcvisicns are 
provided in accordance ;rith the TIES link 

3. Verify’ crhiter ability to support 
AFSCF tracking by tumarcund of carrier 
phase to perri.t range rate deterrlnaticn by] 
the ground station 

4. Verify ability to support STDk'-Direct 
tracking by t’sznarcund of carrier phase 
to pemit ranpe rate deternir»ation by 
STCDJ ground station. 

5. Ferfom acquisition test on all 
subsysterj involved in freauency 
acquisition (’with and without dcpp^er;: 

• Transp-cnder frequency tracking capability 

• Receiver frequency tracking capability 

• Acquisition tir.es 

m Prcbability of first sweep acquisition. 
(Refer-'^nee S) 

3AIVE37L 

lio d^ u,s;-'r.tation available. 




.h-Iand Vcrifisatisn - 

111 l‘lj': I.r C:,rri.,r ^cy.:l:r IracMng 
Acquisiti*r. redes 

i.couic^ uicn ~ v.— -** Cv-'-^^lc. 

2 ^’ay Prnplcr tracking IlSMT Iio. 1 
Crbiier frccu:ncy no. 1 


Crbital Tracking test 
requiresients for SAIL listed 
above. Th.erefcre, a 
cerdbined 33TL/5AIL test 
pro gran is recemended. 

(See para. 3.6 of this 
paper. ) 


IS 

Qi’Aun 
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TABLE III (CCJ.T'D) 

TZ3? slttiahy 


Vil PAF-\. I.'O. 


4 3V 


Orbital Tracking 


r *xt’ATI 


07 Ground 


Orbit er frequency No. 2 
Receiver AC-I 

Receiver static phase error 
'2 Way Doppler tracking >iSMT No. 2 

Orbit er frequency No. 1 
Orbit er frequency No. 2 
Receiver AGO 

•Receiver static phase error 

•2 'Way doppler trackirig KSMT No. 3 

Orbit er frequency No. 1 
Orbiter frequency No. 2 
Receiver AGO 

Receiver static phase error 

One-W'ay doppler tracking 
(Feference ? ) 


ALT (Grou-d) 

No tests indicated 
eTcr'?’'. CO G) 


ALT f"'’ ’ ■•-t) 

Lc test" indicated 
(Reloro-ncc H ) 

--r (r_ 

1. 3-rcr.d Xteni^r i'.'ot^C’. Throchcld 
o i^eppior rai'.gir.^ 


ESTL 

0V2 


One-way doppler tracking 
KS^rr ’s ?v "rt ? / 

Parareter Description are 
TBD. 

Svsten not installed on 
CilOl 



ORIGINAl PAGE IS 
OF POOR QUALITY 










5-3;9Jid Xpcnder Srst'^a Delay (Orbiter 
syste::; turrarcur.i delay) 

• Doppler rar.gir.g 


3 * S-Bar.a* Xpcnder RCV Only 
(STDiJ, 5GLS, TDH3) 

Verify operation of RCV only nade vdth 
coherent signal and verify uplirJ< data 
and cne-vay doppler extraction capability 
( P. eferer.co 3 ) 


1. Cn Crbit "avlraticn ?trfo 
Cb^Jsctive: Verify capability 

and laaintain crbiter pcsiticn 
specified accuracies during a. 
operating redes utilising cn-: 
one •.-.■ay (erbesrd) and tuo way 
systesi) doppler navigation 
(pefersr.ce l) 


















I?IDlCATr:J NO TRACKING TESTS BEING PERFORI4ED AT THESE LOCATIONS 









